Abstract: Using a cross-section of Nasdaq-listed Israeli companies, we examine the impact of R & D spending on their market values and the ecosystem for start-ups in Israel. We find a very strong positive association between the two, learning that
Introduction
Israel is a success story as a small, developing country because it has homegrown technologies. Among all countries outside the U.S., Israel is third after Canada and China in terms of the number of stocks registered on Nasdaq. In this paper, using a cross-section of Nasdaqlisted Israeli companies, we examine the impact of the companies' R & D spending on their market values and the ecosystem for start-ups in Israel.
A large body of research examines how financial development influences economic growth and development. Levine [1] provides a survey of much of this literature, including both cross-sectional, time series, and panel data analyses. Minier [2] finds that opening a stock exchange, which one could argue is a nascent financial innovation, also increases economic growth. Greenwood and Jovanovic [3] sees causality going in both directions. 1 Not only does financial development cause growth, but economic growth makes more sophisticated and costly financial services possible. Handa and Khan [5] find mixed results across countries via Granger-causality tests. For some countries in their sample, causality is bidirectional, whereas for others, causality goes only from economic growth to financial development. For no country in their sample do they find causality only going from financial development to economic growth. Marci and Sinha [6] also find differences across countries, although some of the countries they consider do exhibit one-way causality from finance to growth 2 . These findings support arguments Source: Nasdaq (number of firms) [11] by Demetriades and Hussien [10] that economic growth could precede financial development in some countries but follow it in others.
Nasdaq is the world's leading stock market for hightech start-ups. There are several mega-companies (market value above $200 billion) registered, including Apple Inc., Bank of America Corporation, Exxon Mobil Corporation, Microsoft Corporation, and Procter & Gamble Company. Graph 1 demonstrates the distribution of firms in Nasdaq [11] in 2010 at the regional base. It is consistent with the wealth distribution on the planet and new emerging markets. With the rising power of China, that nation has become the leading region in the technologybased stock market. Europe follows Asia.
The rest of the regions are indeed supported by very few countries. The dominant countries are Israel in the Middle East, South Africa in Africa, Bermuda in the Caribbean, and Brazil in South America ( Table 1) . We conclude that there is greatly unequal technology distribution in the world. Source: Nasdaq [13] The sectoral base distribution of Israeli firms fits into the mainstream of Nasdaq; telecommunications equipment, computer communications equipment, computer software, and radio and television broadcasting and communications equipment are leading sectors ( Figure  2) .
Since 1981, the registration of Israeli firms has increased. Every year, on average, two new Israeli firms register on Nasdaq (Figure 3) . Section 2 of this paper outlines the empirical methodology and data. Section 3 presents results and discussion of the ecosystem. Section 4 offers a concluding discussion.
Empirical Methodology
We consider a cross-section of sixty-one Israeli firms registered on Nasdaq [11] from 1981 to 2010. Our dependent variable is the measure of 2010 market value from Nasdaq. Our independent variables are total sales, gross profit, and R & D expenditure. Our independent Source: Nasdaq [13] When we consider the Israeli companies, the total market value exceeds $67 billion, total sales are $27 billion, total gross profit is $12 billion, and total R & D is $3.75 billion. Among the Israeli firms, the market capital ranges from $46 billion to $1.9 million ( Table 2) . The average value is $1.1 billion, but the standard deviation is very high, $6 billion. This indicates that the size of the companies varies greatly.
In terms of total revenue, four companies brought in more than $1 billion in sales. Several companies had no sales. In terms of gross profit and especially in net profit, many companies are taking large losses. In our sample data, half of the firms have negative net profits. However, sales and profit are secondary issues at this moment, and the success of R & D plays the key role.
Firms are under pressure to meet short-term objectives when profits are the primary goal [12] . Innovation is incredibly difficult to translate into value in the marketplace [13] . The success of technology is not predictable. Therefore, focusing on short-term goals and aiming at long-term innovation is the innovator's dilemma. Table 3 presents our findings for the full sample of firms. Since total revenue, gross profit, and R & D are highly correlated with each other, we ran the regression separately. Ten firms on Nasdaq have not reported their R & D budget, so we omitted them from the third column. We did not regress net profit on the market value since it is negative at most of the start-up companies. How did Israel succeed in listing so many companies on Nasdaq? How is the ecosystem in Israel able to promote investments in technology? Israel is a small, developing country, and the success of its firms is not coincidental. The ecosystem is supportive of the creation of high-tech start-up companies. This strong R & D comes from two main resources: innovation (especially strong research institutions) and finance (especially the availability of venture capital) (Figure 4 and Table 4 ). In terms of the quality of scientific research institutions, Israel is third in the world. In terms of availability of venture capital, it is fourteenth. In the old model, the developmental state was portrayed as having a strong relationship with the leading big firms, but in the new approach, growth lies with innovative firms [14] . The Grameen bank approach makes the level of lowest-low income countries into low income countries, but it will not be making countries competitive and adding high value. Opening a small business is not part of entrepreneurial capitalism. Higher income levels can be reached through a knowledge-based economy that deals with ideas, dreams and imaginations [15] . Table 5) .
Results and the Ecosystem
Israel has observed the importance of innovative economic activities regardless of their direct benefit to its military force [14] . If a new product or service were not invented, the military would not benefit anyway. The investment amount is not relevant to growth [18] , nor does the long-run investment amount for entrepreneurial activities matter. Therefore, the normal banking sector will not finance such long-term and risky investments because it is under the constraint of short-term goals. Successful innovative firms in developing countries such as Israel, Ireland, and Taiwan are supported by the state. Israel created a government VC fund (Yozma) of $100 million that had two functions in the 1970s. The first was to invest $8 million in ten private limited-partnership venture funds, which would be 40% or less of the total capital, the rest to be provided by other private limited partners. Second, a separate fund of $20 million started operating at the same time. To get this financing, the funds' managers had to secure investments and partnerships from at least one established foreign financial institution [14] . One specific area of finance is venture capital. Kortum and Lerner [19] define venture capital as "equity or equity-linked investments in young, privately held companies, where the investor is a financial intermediary who is typically active as a director, an advisor, or even a manager of the firm." These companies often take new innovations to market and could be important conduits to exploit and disseminate benefits from technological breakthroughs. Given this potential, the presence of venture capital could spur innovation because it could increase profitable opportunities from new discoveries. Kortum and Lerner [19] report that venture capital could have contributed to 8% of industrial innovation in the late 1980s, even though it measured less than 3% of R & D during this period. Tang and Chyi [20] find that venture capital contributed to productivity growth in Taiwan.
The mission of venture capital is unique. Risk-sharing has an important role in developing new ideas. Financing is a serious obstacle bound in economics. Many students graduate with new ideas, but the ecosystem does not allow them to try innovative ideas. If innovation were not risky, big firms would try it, and they would use their great advantages in finance, marketing, and distribution channels. This market failure occurs because the significant uncertainties of R & D lead private investors to allocate suboptimal amounts of finance to research [14] . Therefore, big companies rely on external R & D. Another important issue with VC is scaling. The choice behind VC is to choose a self-growth business model that depends on the customer's payment versus scaling with VC cash injections. Thanks to VC, a business can grow very fast. Without VC, it may take generations for a company to grow. Implementing brain power into the market requests a trial and error approach. If the risk is only on the shoulders of entrepreneurs, they will avoid risk. Our view is that the main investment strategies for developed and developing countries those that create an ecosystem that thrives on innovative start-up companies. The main success (superiority) of Israel is not due to its military power or its natural resources, but to the existence of venture capitalism, which allows for trial and error.
However, too many good ideas fade away before coming to market since there are no opportunities for trial and error in developing countries. This is why entrepreneurial capitalism does not work in developing countries, and why we end up with severe income inequality. Poor people cannot find the opportunities to test their ideas, and rich people preserve their wealth. If failure is not tolerable, nobody will ever try anything.
Conclusion
In this research paper, we consider investment and tech-nology in Israel. In the regional category, as a part of the Middle East and Northern Africa, no single country has ever managed to register companies on Nasdaq except Israel.
There are 61 Israeli stocks registered on Nasdaq. When we examine these companies, the total market value exceeds $67 billion, total sales are $27 billion, total gross profit is $12 billion, and total R &D is $3.75 billion. Half of the companies have a negative net profit due to their large R & D expenditures.
Both total revenue and gross profit are strongly correlated with market value. However, the coefficient of R & D and t-value are far stronger than the two other values. An approximate $1 million increase in R & D results in a $5 million market value.
Companies are succeeding in registering on Nasdaq thanks to the ecosystem of Israel. The economic and technology environment in Israel is very pleasant for start-ups. We find that high-tech start-ups are associated with subsequent venture capital and research opportunities. To the extent that venture capital promotes economic growth, several strong implications arise. For one, initial shocks to growth can have persistent effects. The initial effect is then augmented through the development of better capital markets. On the other hand, failure to raise growth rates could retard the very financial tools that promote further growth. In such cases, perhaps external assistance is necessary to develop venture capital markets in poorer countries, and thus questions would arise as to how such assistance could best be tailored. In Israel, the state has founded the first venture capital company (Yozma). Currently, Israel is third in the world in terms of the quality of its scientific research institutions and fourteenth in the world in terms of the availablity of venture capital.
A strategy that developing countries follow is to support the R & D of companies through fiscal policy (i.e., tax holidays) but often they neglect to support private funding ventures. The source of growth is not the reserach, but putting the research into practice. The majority of company failures does not come from technology impotency, but from marketing operations. Therefore, in developing countries, advanced technological innovations created by top national engineering school do not bring any economic benefits. Finding the right niche needs a trial anbd error approach rather than scientific prescription.
